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-
"1
! ? *) -<$ B(*+ #*B$+)*"+ "/ %(’"1. B(.2$- C$D*’*%*-5 *+ "1. )$--*+4F
8*+(%%5? VXY *) (+ (,,"1+-*+4 *#$+-*-5 "/ -<$ %(’"1. .$%(-$# 7(.*(’%$)F
]"-*,$ -<(- J$ (.$ ())1B*+4 ( #(-( 4$+$.(-*+4 E.",$)) J<$.$ ,"1+-.*$) (.$
)1’d$,- -" *#*")5+,.(-*, )<",2) 0)
!" ’1- (.$ ,<(.(,-$.*)$# ’5 )*B*%(. /1+#(B$+-(%)
V-<$ #*)-.*’1-*"+ "/ )<",2) (+# -<$ $%()-*,*-5 *Y? $D,$E- /". -<$ ,()$ "/ %(’"1. B(.&
2$- *+)-*-1-*"+)F S$+,$? -<$ #$4.$$ "/ 1+*"+)[ E"J$. -
"1
! 7(.*$) (,.")) ,"1+-.*$)F
M<*) )$-&1E ,(E-1.$) -<$ E.*". -<(- %(’"1. B(.2$- *+)-*-1-*"+) (.$ (+ *BE".-(+-
)"1.,$ "/ <$-$."4$+$*-5 *+ *+#1)-.*(% $,"+"B*$)F
U- *) )-.(*4<-/".J(.# -" #$.*7$ -<$ 7$,-". )-",<()-*, E.",$)) "/ -<$ $+#"4$+"1)
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!" VcY
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8."B V‘Y .$(% J(4$) #$E$+# "+ E."#1,-*7*-5 )<",2) "+%5F VcY *BE%*$) -<(- "1-&
E1- *) +"- (\$,-$# *+ -<$ %"+4 .1+ ’5 (44.$4(-$ #$B(+# )<",2)F 8."B VWY (%%
)<",2) <(7$ -.(+)*-".5 $\$,-) "+ 1+$BE%"5B$+-? J<*,< /(#$ (J(5 *+ -<$ %"+4 .1+F
S$+,$ -<$ B"#$% *%%1)-.(-$) <"J -<$ %"+4&.1+ *#$+-*N,(-*"+ .$)-.*,-*"+) *+-."#1,$#
(- -<$ )-(.- "/ -<*) )$,-*"+ B(5 "E$.(-$ (+# B".$"7$. *- )<"J) <"J *+)-*-1-*"+(%
,<(.(,-$.*)-*,) #$-$.B*+$ -<$ B$#*1B (+# %"+4&.1+ (#d1)-B$+-) "/ 7(.*(’%$) -"
)<",2)F U+ E(.-*,1%(.? -<$ E(.(B$-$. 6! ,(E-1.$) -<$ E$.)*)-$+,$ "/ )<",2) "+ "1-&
E1- (+# 1+$BE%"5B$+-i -<(- *)? %(’"1. B(.2$- .*4*#*-*$) *+,.$()$ -<$ E$.)*)-$+,$
"/ )<",2) *+ -<$ $,"+"B5F






L%$(.%5? $DE$,-$# 1+$BE%"5B$+- *+,.$()$) J*-< %(’"1. B(.2$- .*4*#*-*$)F
8."B V‘Y&VWY J$ #$.*7$ -<$ #5+(B*, $\$,-) "/ -<$ )-.1,-1.(% )<",2) "+ -<$
$+#"4$+"1) 7(.*(’%$)F 0$- 7*
)#8$ ’$ -<$ $%()-*,*-5 "/ 7(.*(’%$ 9 J*-< .$)E$,- -" (
)<",2 4 (/-$. 8 ^1(.-$.)F M<$ $%()-*,*-5 "/ "1-E1- J*-< .$)E$,- -" E."#1,-*7*-5
















M<$ $\$,- "/ %(’"1. )1EE%5 )<",2) "+ 1+$BE%"5B$+- (+# -<$ ,"..$)E"+#*+4



















$ #8$ ( + #- < $, 1 B 1 % ( - $ #$ \ $ , -:7-
$ #8$ #$E$+# V*+,.$()*+4%5Y "+ %(’"1. B(.2$-
.*4*#*-5F
M<$)$ $%()-*,*-*$) <(7$ ( )-.1,-1.(% *+-$.E.$-(-*"+? (%-<"14< -<$.$ *) +"- ( "+$
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)*+,$ -! *) (+ *+#$D "/ %(’"1. B(.2$- C$D*’*%*-5 V". (%-$.+(-*7$%5 6! *) (+ *+#$D
"/ .*4*#*-5Y? *+,.$()$) *+ C$D*’*%*-5 -$+# -" *+,.$()$ -<$ %"+4&-$.B $%()-*,*-5 "/
"1-E1- J*-< .$)E$,- -" E."#1,-*7*-5 )<",2)F U+,.$()$) *+ C$D*’*%*-5 J*%% #$,.$()$
-<$ $%()-*,*-5 "/ 1+$BE%"5B$+- J*-< .$)E$,- -" %(’"1. )1EE%5 )<",2)F
O+#$. -<$ ())1BE-*"+ "/ <$-$."4$+$*-5 *+ ,"1+-.*$)[ %(’"1. B(.2$- *+)-*-1-*"+)?
-<$ $\$,-) 7+
##’$? 7-
$ #8$ (+# :7-
$ #8$ (.$ ,(+#*#(-$ *+#*,$)? .$)E$,-*7$%5? "/ %(’"1.
B(.2$- C$D*’*%*-5 (+# .*4*#*-5? )*+,$ -<$*. 7(%1$ #$E$+#) "+ -<$ E$.)*)-$+,$ "/
)-.1,-1.(% )<",2) "+ "1-E1- (+# 1+$BE%"5B$+-F !".$"7$.? (%-<"14< -<$ $%()-*,*-5
"/ .$(% J(4$) J*-< .$)E$,- -" %(’"1. )1EE%5 )<",2) *+ -<$ )<".- (+# B$#*1B -$.B
*) +"- .$)-.*,-$# ’5 -<$ B"#$%? -<*) $%()-*,*-5 *) (+ "’7*"1) (##*-*"+(% ,(+#*#(-$
-" B$()1.$ .$(% J(4$ .*4*#*-*$)Fa
M<$ (’"7$ #*),1))*"+ <() ( +1B’$. "/ $BE*.*,(% *BE%*,(-*"+)F M<$ N.)- "+$ *)
-<(- *- )144$)-) -<$ *+-$.E.$-(’*%*-5 "/ -<$ $%()-*,*-*$) () *+#*,$) "/ %(’"1. B(.2$-
.*4*#*-*$)F M<$ )$,"+# *BE%*,(-*"+ *) -<(- -<$ B"#$% .$)-.*,-) -<$ )*4+ "/ -<$ ,"..$&
%(-*"+ ’$-J$$+ -<$)$ $%()-*,*-*$) (+# (7$.(4$ 1+$BE%"5B$+- .(-$) (,.")) ,"1+-.*$)F
M<*) /"%%"J) #*.$,-%5 /."B -<$ ,"BE(.*)"+ "/ V>@Y? V>=Y? V>eY (+# V>fYh () C$D*&
’*%*-5 V-!Y *+,.$()$)? -<$ $DE$,-$# 1+$BE%"5B$+- .(-$ #$,.$()$)? -<$ $\$,- 7+
##’$
*+,.$()$) (+# -<$ -$.B) 7-
$ #8$ (+# :7-
$ #8$ #$,.$()$F
U+ )1BB(.5? J$ <(7$ -<(-h
>F L"1+-.*$) J*-< .*4*# %(’"1. B(.2$-) (.$ ,<(.(,-$.*)$# ’5 ( )B(%% %"+4&-$.B
$%()-*,*-5 "/ "1-E1- J*-< .$)E$,- -" E."#1,-*7*-5 )<",2)F !".$"7$.? )*+,$
%(’"1. B(.2$- .*4*#*-5 *BE%*$) <*4<$. (7$.(4$ 1+$BE%"5B$+-? -<$.$ )<"1%#
’$ ( +$4(-*7$ ,"..$%(-*"+ ’$-J$$+ -<*) $%()-*,*-5 (+# (7$.(4$ 1+$BE%"5B$+-
(,.")) ,"1+-.*$)F
=F M<$ )<".- (+# B$#*1B&-$.B $%()-*,*-*$) "/ 1+$BE%"5B$+- J*-< .$)E$,- -"
%(’"1. )1EE%5 )<",2) (.$ *+#*,(-".) "/ %(’"1. B(.2$- .*4*#*-*$)F U+ (##*-*"+?
J$ $DE$,- ( E")*-*7$ ,"..$%(-*"+ ’$-J$$+ -<$ $\$,- "/ %(’"1. )1EE%5 )<",2)
"+ 1+$BE%"5B$+- (+# (7$.(4$ 1+$BE%"5B$+-F
eF L"1+-.*$) J*-< <*4<$. .$(% J(4$ .*4*#*-5 )<"1%# <(7$ ( )B(%%$. )<".- (+#
B$#*1B&-$.B $%()-*,*-5 "/ J(4$) J*-< .$)E$,- -" %(’"1. )1EE%5 )<",2)F M<*)
$%()-*,*-5 )<"1%# ’$ E")*-*7$%5 ,"..$%(-$# J*-< (7$.(4$ 1+$BE%"5B$+- (,."))
,"1+-.*$)F
U+ -<$ /"%%"J*+4 )$,-*"+) J$ ,"BE1-$ () ( N.)- )-$E -<$ #*),1))$# $%()-*,*-*$)
/". $(,< ,"1+-.5? (+# -<$ ,"..$%(-*"+ ’$-J$$+ -<$B (+# (7$.(4$ 1+$BE%"5B$+-F
A$ -<$+ #*),1)) *+ B".$ #$-(*% -<$ ,"BE(.*)"+ "/ -<$ .$)1%-) (,.")) ,"1+-.*$) (+#
-<$*. ,<(+4$) "7$. -*B$F
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3 Empirical implementation
3.1 The structural VAR model
U+ ".#$. -" -$)- -<$ $BE*.*,(% *BE%*,(-*"+) "/ -<$ B"#$% (’"7$? J$ ,"+)*#$. ( B1%&
-*7(.*(-$ )5)-$B J*-< -<.$$ $+#"4$+"1) 7(.*(’%$) (+# +" $D"4$+"1) 7(.*(’%$)F M<$
-<.$$ 7(.*(’%$) *+,%1#$# (.$ -<$ V^1(.-$.%5Y .(-$ "/ 4."J-< "/ .$(% J(4$)? *#% " #$?
-<$ ^1(.-$.%5 4."J-< .(-$ "/ "1-E1-? *!? (+# -<$ ^1(.-$.%5 1+$BE%"5B$+- .(-$?
’F0 $ -!" !# *# % " #$" "*!""’ "$







’$ -<$ 7$,-". "/ )-.1,-1.(% )<",2) -" E."#1,-*7*-5? %(’"1. )1EE%5? (+# (44.$4(-$






M<$ ,"$b,*$+-) *+ V>aY (.$ +"- *#$+-*N$# (+# ,(++"- ’$ $)-*B(-$# J*-<"1-
(##*-*"+(% ())1BE-*"+)F M<$ -<$".$-*,(% B"#$% *+ -<$ E.$7*"1) )$,-*"+ 5*$%#) -<.$$
%"+4&-$.B .$)-.*,-*"+) -<(- (.$ )1b,*$+- -" d1)-&*#$+-*/5 -<$ B"#$%F 6-$(#5&)-(-$
.$(% J(4$) (.$ 4"7$.+$# ’5 E."#1,-*7*-5 )<",2) "+%5F G1-E1- #$E$+#) *+ -<$ %"+4
-$.B "+ E."#1,-*7*-5 )<",2) (+# "+ )<",2) -" %(’"1. )1EE%5? ’1- +"- "+ #$B(+#
)<",2)FX M<$ *#$+-*/5*+4 .$)-.*,-*"+) *BE%5 -<(- -<$ B(-.*D "/ %"+4&-$.B $%()-*,*-*$)
##&$ !
($









I) $DE%(*+$# *+ -<$ E.$7*"1) )$,-*"+? J$ J*%% /",1) "+ -<$ $)-*B(-$# %"+4&.1+
$%()-*,*-5 "/ "1-E1- -" )1EE%5 )<",2)? -<(- *)? ;21#&$ ! 7+
# /". >e ,"1+-.*$) (+#
#*\$.$+- -*B$ <".*:"+)F !".$"7$.? J$ J*%% ,"+)*#$. -<$ B$#*1B&.1+ $%()-*,*-5 "/
1+$BE%"5B$+- (+# .$(% J(4$) -" %(’"1. )1EE%5 )<",2)F
I) B$+-*"+$# *+ -<$ *+-."#1,-*"+? -<$ B$-<"#"%"4*,(% (EE."(,< J$ (#"E- <$.$
<() ( +1B’$. "/ (#7(+-(4$) () J$%% () ,%$(. #.(J’(,2)F A$ ’$%*$7$ -<(- -<$
B")- .$%$7(+- (#7(+-(4$ "/ (EE%5*+4 )-.1,-1.(% HI3 -$,<+*^1$) -" -<$ (+(%5)*)
" /% ( ’ " 1 .B ( . 2 $ - )* )- < ( -* -E ( . - % 5( 7 " * # )- < $B $ ( ) 1 . $ B $ + -* ) ) 1 $ )J < * , <" / - $ +
,<(.(,-$.*)$ (%-$.+(-*7$ B$-<"#"%"4*$) )1,< ()? /". $D(BE%$? -<$ 0(5(.#&]*,2$%%
-5E$ "/ (EE."(,<F I ,%$(. B(EE*+4 ’$-J$$+ )*+4%$ B$()1.(’%$ 7(.*(’%$) (+# %(’"1.
B(.2$- /$(-1.$) J<*,< (.$ -<"14<- -" ’$ .$%$7(+- /". 1+#$.)-(+#*+4 1+$BE%"5B$+-
E(--$.+) *) *+ /(,- "/-$+ #*b,1%- ’$,(1)$ "/ -<$ ,"BE%$D*-5 (+# -<$ %(.4$ +1B’$.
"/ -<$)$ /$(-1.$) -<$B)$%7$)F G+ -<$ "-<$. <(+#? -<$ )$+)*-*7*-5 "/ -<$ .$)1%-) -"
XM<$)$ *#$+-*N,(-*"+ ())1BE-*"+) <(7$ ’$$+ (#"E-$# /". O6 #(-( ’5 Q(B’$. (+# R"1-:
V>WWeYF
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-<$ )E$,*N, .$)-.*,-*"+) *BE")$# -" -<$ B"#$% *+ ".#$. -" *#$+-*/5 -<$ )-.1,-1.(%
)<",2) & J<*,< *) ( %*B*-(-*"+ "/ -<$ 6HI3 (EE."(,< & E"*+-) -" -<$ +$$# "/ ’$*+4
,(1-*"1) "+ -<$ $BE*.*,(% $7*#$+,$ E."7*#$# *+ -<$ .$B(*+#$. "/ -<*) E(E$.F
3.2 The data
9(-( (.$ )$()"+(%%5 (#d1)-$# ^1(.-$.%5 -*B$ )$.*$) /". -<$ %"+4$)- (7(*%(’%$ E$.*"#
/". $(,< ,"1+-.5? ,"7$.*+4 ( .(+4$ )E(++*+4 /."B -<$ ’$4*++*+4 "/ -<$ )*D-*$) -"
-<$ )$,"+# ^1(.-$. "/ >WWWF U+ ".#$. -" <(7$ -<$ B(D*B1B #$4.$$ "/ <"B"4$+$*-5
)1,< )$.*$) <(7$ B(*+%5 ’$$+ -(2$+ /."B -<$ GKL9 #(-(’()$) !(*+ K,"+"B*,
U+#*,(-".) V!KUY (+# T1(.-$.%5 ](-*"+(% I,,"1+-) VT]IYF S"J$7$.? J<$.$ +$,&
$))(.5? "-<$. )"1.,$) <(7$ (%)" ’$$+ 1)$#? +(B$%5 -<$ PU6 #(-(’()$ (+# #(-(
E."7*#$# ’5 ](-*"+(% L$+-.(% P(+2)F
G1-E1- *) -<$ )$()"+(%%5 (#d1)-$# )$.*$) "/ -"-(% Q9; ’5 $DE$+#*-1.$ (- ,"+&
)-(+- E.*,$) /."B ](-*"+(% I,,"1+-) ,"+-(*+$# *+ -<$ !KU #(-(’()$F 8". Q$.B(+5?
8.(+,$? 6J$#$+ (+# ;".-14(% -<$ )$.*$) (.$ /."B -<$ T]I #(-(’()$F
M<$ E.*,$ %$7$% *) -<$ )$()"+(%%5 (#d1)-$# )$.*$) "/ Q9; #$C(-". /."B ](-*"+(%
I,,"1+-) ,"+-(*+$# *+ -<$ !KU #(-(’()$F 8". Q$.B(+5? 6J$#$+ (+# ;".-14(% -<$
)$.*$) (.$ /."B -<$ T]I #(-(’()$F
M<$ .(-$ "/ 1+$BE%"5B$+- *) -<$ )$()"+(%%5 (#d1)-$# )-(+#(.#*:$# -"-(% 1+&
$BE%"5B$+- .(-$ ,"BE1-$# ’5 K1.")-(- & /."B -<$ !KU #(-(’()$ & /". ;".-14(%?
R(E(+? L(+(#(? (+# -<$ O6F U- *) -<$ )$()"+(%%5 (#d1)-$# .(-$ ,"BE1-$# ’5 +(&
-*"+(% )"1.,$) () ( E$.,$+-(4$ "/ -<$ -"-(% %(’"1. /".,$ /". Q$.B(+5? 8*+%(+#?
6J$#$+? -<$ O_? 6E(*+ (+# 8.(+,$F U+ -<$ ,()$ "/ U-(%5 -<$ )$.*$) -(2$) *+-"
(,,"1+- & -<."14< (#d1)-B$+-) E$./".B$# ’5 P(+,( #[U-(%*( & .$%$7(+- ,<(+4$) ",&
,1..$# *+ >WW= *+ -<$ %(’"1. /".,$ )1.7$5? J<*%$ /". I1)-.*( -<$ .(-$ *) ,"BE1-$#
’5 +(-*"+(% )"1.,$) () ( E$.,$+-(4$ "/ -<$ #$E$+#$+- %(’"1. /".,$F 8*+(%%5? /".
-<$ ]$-<$.%(+#) -<$ )$.*$) *) /."B -<$ PU6 #(-(’()$ (+# .$E.$)$+-) -<$ )$()"+&
(%%5 (#d1)-$# 1+$BE%"5B$+- .(-$ ,"BE1-$# ’5 -<$ ](-*"+(% L$+-.(% P(+2 () -<$
+1B’$. "/ .$4*)-$.$# 1+$BE%"5$# () ( E$.,$+-(4$ "/ -<$ -"-(% %(’"1. /".,$F‘
A(4$ .(-$) (.$ /."B -<$ !KU #(-(’()$ (+# 4$+$.(%%5 .$/$. -" -<$ B(+1/(,-1.*+4
)$,-". "+%5h <"1.%5 $(.+*+4) /". Q$.B(+5? 8*+%(+#? 6J$#$+? L(+(#(? -<$ O6 (+#
8.(+,$i <"1.%5 J(4$ .(-$) /". U-(%5 (+# -<$ ]$-<$.%(+#)i J$$2%5 $(.+*+4) /". -<$
O_? B"+-<%5 $(.+*+4) /". R(E(+F M<$ "+%5 $D,$E-*"+) (.$ 6E(*+? J<$.$ -<$ #(-(
.$/$. -" <"1.%5 $(.+*+4 *+ (%% (,-*7*-*$)? (+# I1)-.*(? J<$.$ -<$5 .$/$. -" -<$
B*+*+4 (+# B(+1/(,-1.*+4 )$,-".F M<$ -*B$ )$.*$) /". ;".-14(% #$.*7$) /."B #(-(
$%(’".(-$# ’5 P(+," #$ ;".-14(%F I%% )$.*$) (.$ )$()"+(%%5 (#d1)-$#F
‘M<$ %(’"1. /".,$ 1+#$.%5*+4 -<$ ,(%,1%(-*"+ *) (#d1)-$# "+,$ E$. 5$(. (+# 2$E- ,"+)-(+-
"7$. >= B"+-<)i -<$ #(-( "+ .$4*)-$.$# 1+$BE%"5B$+- (.$ $)-*B(-$) "/ -<$ PL6 ’()$# 1E"+ -<$
.$4*)-.(-*"+ "/ -<$ E1’%*, %(’"1. "b,$) (+# -<$ %(’"1. /".,$ )1.7$5F
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3.3 VAR speciﬁcation and estimation
M<$ $)-*B(-*"+ "/ -<$ B"#$% #$),.*’$# *+ )$,-*"+ eF> .$^1*.$) -<$ ())1BE-*"+
"/ )-(-*"+(.*-5 "/ -<$ $+#"4$+"1) 7(.*(’%$)F 8". -<*) E1.E")$? -<$ N.)- )-$E "/
-<$ $BE*.*,(% (+(%5)*) <() ’$$+ -" E.$&-$)- -<$ .$%$7(+- -*B$ )$.*$) *+ ".#$. -"
4(*+ ( ,%$(. 1+#$.)-(+#*+4 "/ -<$ )-(-*)-*,(% E."E$.-*$) "/ -<$ #(-(F A$ <(7$ .1+
( ’(--$.5 "/ E.$%*B*+(.5 1+*-&.""- -$)-) "+ V-<$ %"4 "/Y .$(% J(4$)? "1-E1- (+#
-<$ 1+$BE%"5B$+- .(-$ (+# )-(+#(.# ,"*+-$4.(-*"+ -$)-)F A$ <(7$ E$./".B$#
-<$ (14B$+-$# 9*,2$5&81%%$. -$)-? -<$ )$B*&E(.(B$-.*, ;<*%%*E)&;$.."+ -$)- (+#
1+*-&.""- -$)-) (%%"J*+4 /". -<$ E.$)$+,$ "/ )-.1,-1.(% ’.$(2) *+ -<$ B$(+ "/ -<$
7(.*(’%$)F I) /". -<$ %(--$.? J$ <(7$ /"%%"J$# ’"-< -<$ E.",$#1.$ )144$)-$# ’5
;$.."+ V>WW‘Y (+# -<$ "+$ E."E")$# ’5 j*7"- (+# I+#.$J) V>WW=Y? J<*,< (%%"J
-<$ -*B*+4 "/ -<$ )<*/- *+ B$(+ +"- -" ’$ ND$# ( E.*".*F
M<$ .$)1%-) )<"J -<(- *+ +" ,()$ *- *) E"))*’%$ -" .$d$,- -<$ <5E"-<$)*) -<(- -<$
.$(% J(4$ (+# "1-E1- (.$ UV>Y (."1+# ( %*+$(. -.$+#F I) /". -<$ 1+$BE%"5B$+- .(-$?
.$)1%-) (.$ %$)) ,%$(.&,1-F I%-<"14< /". B")- ,"1+-.*$) -<$ )-(+#(.# 9*,2$5&81%%$.
(+# ;<*%%*E)&;$.."+ -$)-) #" +"- (%%"J -" .$d$,- -<$ <5E"-<$)*) "/ ( 1+*- .""- *+
-<$ (’)$+,$ "/ ( %*+$(. -.$+#? -<$ .$)1%-) "/ ;$.."+ V>WW‘Y (+# j*7"- (+# I+#.$J)
V>WW=Y -$)-) E."7*#$ )"B$ $7*#$+,$ )1EE".-*+4 -<$ <5E"-<$)*) -<(- -<$ 4$+$.(-*+4
E.",$)) /". -<$ 1+$BE%"5B$+- .(-$ -*B$ )$.*$) *+7"%7$) )-(-*"+(.5 C1,-1(-*"+)
(."1+# ( )<*/-*+4 B$(+ *+ 7*.-1(%%5 (%% -<$ $,"+"B*$) ,"+)*#$.$#F M<$)$ -$)-)
(%%"J -<$ -*B*+4 "/ )1,< ( )<*/- -" ’$ $+#"4$+"1)%5 #$-$.B*+$# (+# <$+,$ -" ’$
#*\$.$+- (,.")) ,"1+-.*$)Fc
U+ -<$ N+(% )E$,*N,(-*"+ "/ "1. )5)-$B? <$+,$? J$ <(7$ B"#$%%$# -<$ .$(% J(4$
(+# "1-E1- *+ N.)- #*\$.$+,$) (+# -<$ 1+$BE%"5B$+- .(-$ *+ %$7$%)? (/-$. k#$&
B$(+*+4k *- V*F$F (/-$. .$B"7*+4 ( )<*/-*+4 B$(+Y J<$.$ +$,$))(.5F
U+ ".#$. -" <(7$ -<$ B(D*B1B #$4.$$ "/ <"B"4$+$*-5 -" $+(’%$ 1) -" *+-$.E.$-
(+# ,"BE(.$ -<$ .$)1%-) (,.")) (%% -<$ ,"1+-.*$) *+,%1#$# *+ "1. )(BE%$? J$ <(7$
-.*$# -" 2$$E -<$ )E$,*N,(-*"+ "/ -<$ B"#$%) () )*BE%$ () E"))*’%$? *BE")*+4 -<$
B*+*B1B (B"1+- "/ )-.1,-1.$ (+# $D"4$+"1) *+/".B(-*"+F M<$.$/".$? J$ <(7$ $)&
-*B(-$# /". $(,< ,"1+-.5 ( )*BE%$ HI3 J*-< -<$ -<.$$ $+#"4$+"1) 7(.*(’%$) (+#
( ,"+)-(+- -$.BF ]" #$-$.B*+*)-*, -*B$ -.$+# <() ’$$+ *BE")$# (+# #1BB5 7(.*&
(’%$) <(7$ ’$$+ *+,%1#$# "+%5 *+ -<$ /$J ,()$) J<$.$ -<$ E.$)$+,$ "/ %(.4$ "1-%*$.)
.$^1*.$# *-F M<$ ".#$. "/ -<$ HI3? J<*,< *) ,"1+-.5&)E$,*N,? <() ’$$+ ,<")$+ (,&
,".#*+4 -" ’"-< %*2$%*<""# .(-*" -$)- (+# I2(*2$ (+# 6,<J(.-: *+/".B(-*"+ ,.*-$.*(F
M<$ )E$,*N,(-*"+ "/ -<$ B"#$%) *) )<"J+ *+ M(’%$ >F
M<$ B"#$%) <(7$ ’$$+ $)-*B(-$# "7$. #*\$.$+- )(BE%$ E$.*"#)? 1)*+4 /". $(,<
$,"+"B5 -<$ %(.4$)- (B"1+- "/ *+/".B(-*"+ (7(*%(’%$F S"J$7$.? -<$5 <(7$ (%)"
’$$+ $)-*B(-$# "7$. ( )<".-$. V,"BB"+Y E$.*"# )-(.-*+4 *+ -<$ B*#&$*4<-*$)F M<$
(*B "/ -<*) $DE$.*B$+- *) -J"/"%#F 8*.)-? *- (%%"J) -" -$)- /". -<$ )-(’*%*-5 "/ -<$
c9$-(*%) "+ -<$ B$+-*"+$# E.",$#1.$) (+# .$)1%-) "/ -<$ -$)-) (.$ +"- E.$)$+-$# <$.$F S"J$7$.?
-<$5 (.$ (7(*%(’%$ /."B -<$ (1-<".) "+ .$^1$)-F
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)5)-$B) (+# -" ,<$,2 /". $7$+-1(% )*4+*N,(+- ,<(+4$) *+ -<$ E$./".B(+,$ "/ -<$
%(’"1. B(.2$-FW 6$,"+#? *- (%%"J) -" <(7$ ( ,"BB"+ .$/$.$+,$ -*B$ <".*:"+ (,."))
,"1+-.*$)? 4*7$+ -<(- *+ ( /$J ,()$) & +(B$%5 -<$ ]$-<$.%(+#)? ;".-14(%? 8*+%(+#?
P$%4*1B (+# 9$+B(.2 & ,"BE%$-$ #(-( (.$ (7(*%(’%$ "+%5 /."B -<$ ’$4*++*+4 ".
-<$ B*#&$*4<-*$)F
4R e s u l t s
4.1 Correlation between elasticities and unemployment
I) #*),1))$# *+ )$,-*"+ =? -<$ $%()-*,*-*$) "/ -<$ 7(.*(’%$) "/ *+-$.$)- J*-< .$)E$,- -"
-<$ )-.1,-1.(% )<",2) )<"1%# )(-*)/5 )E$,*N, ,"..$%(-*"+ E(--$.+)? (,.")) ,"1+-.*$)?
J*-< (7$.(4$ 1+$BE%"5B$+-F M<*) *) ( +$,$))(.5 ,"+#*-*"+ /". -<$ $%()-*,*-*$) -"
’$ 7(%*# *+#*,(-".) "/ %(’"1. B(.2$- C$D*’*%*-5F
M<$ ,"..$%(-*"+ ’$-J$$+ $(,< #5+(B*, $\$,- V$)-*B(-$# "7$. -<$ -*B$ <".*:"+)
%*)-$# *+ -(’%$ > (+# (%)" "7$. -<$ )<".-$. )(BE%$ E$.*"# )-(.-*+4 *+ -<$ B*#&>Wc@)Y
(+# -<$ (7$.(4$ 1+$BE%"5B$+- .(-$) V"7$. -<$ ,"..$)E"+#*+4 )(BE%$ E$.*"#Y *)
E.$)$+-$# *+ -(’%$ =F M<$ ,"%1B+) "/ -<$ -(’%$ ,"+-(*+ #*\$.$+- B$()1.$) "/
,"..$%(-*"+h -<$ G06 ,"$b,*$+- /."B ( .$4.$))*"+ "/ V#$&B$(+$#Y (7$.(4$ 1+$B&
E%"5B$+- .(-$) "+ V#$&B$(+$#Y $)-*B(-$# $\$,-)i -<$ .&)-(-*)-*, (+# -<$ <&)^1(.$#
/."B )1,< ( .$4.$))*"+ (+# -<$ ,"..$%(-*"+ ’$-J$$+ -<$ -J" 7(.*(’%$)F
3$4(.#*+4 -<$ %"+4&.1+ $%()-*,*-5 "/ "1-E1- J*-< .$)E$,- -" E."#1,-*7*-5 )<",2)
7+
##8 &’ $ J$ N+#? () $DE$,-$#? ( +$4(-*7$ ,"..$%(-*"+ J*-< -<$ (7$.(4$ 1+$B&
E%"5B$+- .(-$h ,"1+-.*$) V(+# -*B$ E$.*"#)Y J*-< ( <*4<$. %"+4&-$.B $%()-*,*-5
-$+# -" <(7$ %"J$. 1+$BE%"5B$+-F
M<$ ,"..$%(-*"+ ’$-J$$+ -<$ 1+$BE%"5B$+- .(-$ (+# -<$ $\$,-) "/ %(’"1. )1E&
E%5 )<",2) "+ 1+$BE%"5B$+- *) /"1+#? (%)" () $DE$,-$#? -" ’$ E")*-*7$h ,"1+-.*$)
J*-< ( %(.4$. $%()-*,*-5 "/ 1+$BE%"5B$+- J*-< .$)E$,- -" %(’"1. )1EE%5 )<",2)
) 1 \ $ .< * 4 < $ .1 + $ B E % " 5 B $ + - F
I) J$ )<"J$# *+ )$,-*"+ =? ’"-< -<$ $%()-*,*-*$) 7+
# (+# 7-
$ V(- #*\$.$+- -*B$
<".*:"+)Y ,(+ ’$ -<"14<- "/ () *+#*,(-".) ,(E-1.*+4 -<$ #$4.$$ "/ %(’"1. B(.2$-
C$D*’*%*-5g.*4*#*-5? B(*+%5 .$C$,-*+4 1+*"+)[ E"J$. *+ -<$ J(4$ /".B(-*"+ B$,<(&
+*)BF M<$ $7*#$+,$ E."7*#$# ’5 -<$ ,"..$%(-*"+ "/ $(,< "/ -<$)$ -J" B$()1.$) J*-<
(7$.(4$ 1+$BE%"5B$+- -$+#)? <"J$7$.? -" (--.*’1-$ ( )"B$J<(- %(.4$. J$*4<- -"
-<$ /".B$.F 8". -<*) .$()"+ V(+# (%)" /". -<$ $,"+"B5 "/ -<$ E(E$.Y *+ -<$ .$B*+#$.
"/ -<$ $BE*.*,(% $D$.,*)$ E.$)$+-$# *+ -<$ /"%%"J*+4 )$,-*"+)? J$ ,"+,$+-.(-$ "1.
(--$+-*"+ "+ -<$ %"+4&.1+ $%()-*,*-5 "/ "1-E1- -" )1EE%5 )<",2)F
WO+/".-1+(-$%5? #1$ -" -<$ %(,2 "/ %"+4 $+"14< -*B$ )$.*$)? J$ ,"1%# +"- )*BE%5 )E%*- -<$
E$.*"# *+-" -J" +"+&"7$.%(EE*+4 )1’&E$.*"#) (+# $)-*B(-$ -<$ )5)-$B) "7$. -<$ -J" #*\$.$+-
-*B$ .(+4$)F
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I) /". "1. B$()1.$ "/ J(4$ C$D*’*%*-5? J$ N+# ( ,%$(. ,"..$%(-*"+ ’$-J$$+ (7&
$.(4$ 1+$BE%"5B$+- (+# -<$ $\$,- "/ %(’"1. )1EE%5 )<",2) "+ .$(% J(4$) V’"-<
,1B1%(-$# 1E -" >= ^1(.-$.) (+# "+ *BE(,-YF I%-<"14< 7/
$ ,(++"- ’$ #*.$,-%5
.$%(-$# -" "1. -<$".$-*,(% B"#$%? -<*) N+#*+4 <() (+ "’7*"1) *+-$.E.$-(-*"+h ,"1+&
-.*$) J<$.$ .$(% J(4$) *+,.$()$ B".$ 1E"+ +$4(-*7$ %(’"1. )1EE%5 )<",2) VJ<$.$
.$(% J(4$) (#d1)- B".$ .(E*#%5 -" ,%$(. -<$ %(’"1. B(.2$-Y <(7$ %"J$. (7$.(4$
1+$BE%"5B$+- .(-$)F
U+ )1BB(.5? /."B -(’%$ = J$ )$%$,- -<$ /"%%"J*+4 -J" *+#*,(-".) )*+,$? "+
-<$ "+$ <(+#? -<$5 (.$ ,"BE(-*’%$ J*-< -<$ ’()*, $BE*.*,(% *BE%*,(-*"+) "/ -<$
-<$".$-*,(% B"#$% (+#? "+ -<$ "-<$. <(+#? -<$5 )<"J -<$ <*4<$)- ,"..$%(-*"+ J*-<
(7$.(4$ .(-$ "/ 1+$BE%"5B$+- (,.")) ,"1+-.*$) (+# -*B$ E$.*"#)Fh
>F -<$ %"+4&.1+ $\$,- "/ E."#1,-*7*-5 )<",2) "+ "1-E1-? 7+
##8 &’ $?* )( +
*+#*,(-". "/ %(’"1. B(.2$- C$D*’*%*-5i
=F -<$ $\$,- "+ *BE(,- "/ %(’"1. )1EE%5 )<",2) "+ .$(% J(4$)? 7/
$ #8 !& $ ?* )( +
*+#*,(-". "/ .$(% J(4$ .*4*#*-5F>@
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U+ -<*) )$,-*"+ J$ #*),1)) -<$ $)-*B(-$# *+#*,(-".) "/ %(’"1. B(.2$- C$D*’*%*-5 (+#
(+(%5)$ -<$ $7*#$+,$ "/ ,<(+4$) *+ )1,< *+#*,(-".) "7$. -*B$? J<*,< B*4<- .$C$,-
B"#*N,(-*"+) *+ -<$ /1+,-*"+*+4 "/ %(’"1. B(.2$-) #1$ -" )-.1,-1.(% .$/".B)F
8". )(2$ "/ ’.$7*-5? J$ #" +"- E.$)$+- <$.$ -<$ .$)1%-) "/ -<$ 6HI3 $)-*B(-*"+
/". $(,< ,"1+-.5F>> A$ /",1) *+)-$(# "+ -<$ .$)E"+)$ "/ -<$ $+#"4$+"1) 7(.*(’%$) -"
-<$ )-.1,-1.(% )<",2) (- #*\$.$+- -*B$ <".*:"+) (+# *+ E(.-*,1%(. "+ -<$ $%()-*,*-*$)
J$ <*4<%*4<-$# *+ -<$ E.$7*"1) )$,-*"+)F M<$.$/".$? #$E$+#*+4 "+ -<$ -*B$ <".*:"+
J$ ,"+)*#$. () .$%$7(+- /". $(,< $%()-*,*-5? J$ J*%% #*),1)) .$)1%-) *+ -$.B) "/ *BE(,-
$\$,- V-<$ %$7$% "/ -<$ .$)E"+)$ () -<$ )<",2) <*- -<$ )5)-$BY? B$#*1B&.1+ $\$,-
V-<$ ,1B1%(-$# %$7$% "/ -<$ .$)E"+)$ (/-$. >= ^1(.-$.)Y ". %"+4&.1+ $\$,- V-<$ %$7$%
"/ -<$ .$)E"+)$ (/-$. f@ ^1(.-$.)YF>= I%% -<$ .$)1%-) .$/$. -" -<$ (7$.(4$ *BE1%)$
.$)E"+)$ /1+,-*"+) (+# -<$ c@ E$. ,$+- ,"+N#$+,$ ’(+#) "’-(*+$# ’5 ’""-)-.(E&
’()$# -$,<+*^1$) V>@@@ .$E%*,(-*"+)YF
4.2.1 Output
M<$ $%()-*,*-5 "/ "1-E1- J*-< .$)E$,- -" %(’"1. )1EE%5 )<",2) *) .$E".-$# *+ -(’%$ e
/". -<$ %"+4$. )(BE%$ E$.*"# (+# *+ -(’%$ f /". -<$ )<".-$.? B".$ .$,$+- )(BE%$
E$.*"#F M<$ -(’%$) )<"J -<$ %"+4&-$.B $%()-*,*-*$)? -<$ )-.1,-1.(% *+-$.E.$-(-*"+ "/
>@S"J$7$.? *+ )$,-*"+ fF=F= J$ J*%% ’.*$C5 #*),1)) (%)" -<$ B$#*1B&-$.B $\$,-F
>>3$)1%-) (.$ (7(*%(’%$ /."B -<$ (1-<".) "+ .$^1$)-F
>=I%)" P(%B()$#(? 9"%(#"? (+# 0"E$:&6(%*#" V>WWXY #*),1)) -<$*. .$)1%-) ’5 /",1)*+4 "+ -<.$$
#*\$.$+- -*B$ <".*:"+)h -<$ )<".- .1+ V"+$ 5$(.Y? -<$ B$#*1B .1+ VN7$ 5$(.)Y (+# -<$ %"+4 .1+
V()5BE-"-*,(%%5YF
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J<*,< *) 4*7$+ ’5h *" 1
0iF M<*) *) -<$ B$()1.$ J$ )$%$,-$# *+ -<$ E.$7*"1) )$,-*"+)
() (+ *+#*,(-". "/ %(’"1. B(.2$- C$D*’*%*-5F ]"-$ -<(-? (%-<"14< J$ $DE$,- *-)
7(%1$ -" ’$ E")*-*7$? ( +$4(-*7$ $)-*B(-$# $%()-*,*-5 *) +"- *+,"+)*)-$+- J*-< -<$
B"#$% */ %(’"1. B(.2$-) (.$ )1b,*$+-%5 .*4*#F M<*) ,"1%# ’$ #1$ -" <*4< 1+*"+
E"J$. V%"J -!YF !".$"7$.? -<$ E"))*’*%*-5 -<(- * ,<(+4$) (,.")) ,"1+-.*$) ,(++"-
’$ .1%$# "1-F
U+)E$,-*"+ "/ -(’%$) e (+# f .$7$(%) -<(- ,"1+-.*$) J*-< -<$ <*4<$)- #$4.$$ "/
C$D*’*%*-5 (.$ -<$ O6? -<$ O_? I1)-.*(? Q$.B(+5 (+# 9$+B(.2F M<$ ,"1+-.5
J*-< -<$ <*4<$)- #$4.$$ "/ .*4*#*-5 *) 8*+%(+#F 6E(*+ <() -<$ <*4<$)- #$4.$$ "/
.*4*#*-5 *+ -<$ %"+4$. )(BE%$ E$.*"# ’1- )$$B) -" <(7$ E$./".B$# ( ,"+)*#$.(’%$
,(-,<&1E *+ C$D*’*%*-5? )*+,$ *- *) *+ ( B*##%$ E")*-*"+ *+ -<$ B".$ .$,$+- )(BE%$F
8". Q$.B(+5? 8.(+,$ (+# U-(%5 "1. $7*#$+,$ E"*+-) -" ,"+)*#$.(’%$ *+,.$()$ *+
.*4*#*-5? E(.-*,1%(.%5 *+ -<$ ,()$ "/ 8.(+,$ (+# U-(%5 (+# %$)) )" /". Q$.B(+5? -<(-
+"+$-<$%$)) #.*/-) /1.-<$. (J(5 /."B -<$ O6F L(+(#( /"%%"J) ( )*B*%(. -.$+# "/
)1\$.*+4 (+ *+,.$()*+4 #*\$.$+-*(% "/ .*4*#*-5 .$%(-*7$ -" -<$ ,"1+-.*$) J*-< <*4<$)-
C$D*’*%*-5F
4.2.2 Real wages
M<$ $%()-*,*-5 "/ .$(% J(4$) J*-< .$)E$,- -" %(’"1. )1EE%5 )<",2) *) .$E".-$# *+
-(’%$ a /". -<$ J<"%$ )(BE%$ E$.*"# (+# *+ -(’%$ X /". -<$ )<".-$. "+$F ]"-$ -<(-
-<$ )*4+ "/ -<$ $)-*B(-$# $%()-*,*-5 ,(+ ’$ $*-<$. E")*-*7$ ". +$4(-*7$? *F$F .$(%
J(4$) ,(+ $*-<$. #$,.$()$ ". *+,.$()$ *+ .$)E"+)$ -" (+ 1+$DE$,-$# *+,.$()$ *+
%(’"1. )1EE%5F
M<$ .$)1%-) )<"J -<(- *+ -<$ )<".- .1+ .$(% J(4$) (.$ +"- )*4+*N,(+-%5 (\$,-$#
’5 *+,.$()$) *+ %(’"1. )1EE%5 & *F$F -<$*. .$)E"+)$ "+ *BE(,- #"$) +"- )*4+*N,(+-%5
#$E(.- /."B :$." & *+ -<$ ,()$ "/ L(+(#( (+# 6J$#$+F L"+7$.)$%5? *+ (%% "-<$.
,"1+-.*$) ’1- U-(%5 (+# 6E(*+ .$(% J(4$) (#d1)- #"J+J(.#)F I) /". -<$ B$#*1B&
.1+ $\$,-? -<$ ,1B1%(-$# .$)E"+)$ "/ -<*) 7(.*(’%$ (/-$. -J$%7$ ^1(.-$.) (EE$(.)
-" ’$ )*4+*N,(+-%5 +$4(-*7$ "+%5 *+ 8.(+,$? -<$ O_? L(+(#( (+# -<$ O6F
8."B )$,-*"+ fF> -<$ E.$/$..$# *+#*,(-". "/ .$(% J(4$ .*4*#*-5 *) -<$ $%()-*,*-5
"+ *BE(,- "/ .$(% J(4$) J*-< .$)E$,- -" %(’"1. )1EE%5 )<",2)? -<(- *)? 7/
$ #8 !& $ F
L"1+-.*$) J*-< <*4< .*4*#*-5 *+ -<*) )$+)$ (.$ 8*+%(+#? U-(%5? L(+(#( (+# 6J$#$+F
6E(*+ .$4*)-$.) -<$ <*4<$)- #$4.$$ "/ .*4*#*-5 *+ -<$ %"+4$. )(BE%$ E$.*"#? ’1-?
.$B(.2(’%5? ’$,"B$) ( ,"1+-.5 J*-< .$%(-*7$%5 C$D*’%$ J(4$) *+ -<$ B".$ .$,$+-
)(BE%$F 8%$D*’%$ ,"1+-.*$) *+ -$.B) "/ .$(% J(4$ $%()-*,*-5 (.$ I1)-.*(? 8.(+,$? -<$
O_? ;".-14(% (+# -<$ ]$-<$.%(+#)F Q$.B(+5 (EE$(.) -" )1\$. ( #$-$.*".(-*"+ *+
-*B$ *+ -<*) .$)E$,-? () *- )<*/-) /."B ( .$%(-*7$%5 <*4< #$4.$$ "/ C$D*’*%*-5 -" (
.$%(-*7$%5 <*4< #$4.$$ "/ .*4*#*-5F
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4.3 Evidence of change over time
M<$ ,"BE(.*)"+ "/ -<$ $%()-*,*-*$) #$.*7*+4 /."B -<$ $)-*B(-*"+ "/ -<$ HI3 "7$.
-<$ /1%% )(BE%$ E$.*"# (+# "7$. -<$ )<".-$. "+$ V>Wca&>WWWY 5*$%#) $7*#$+,$ "/
)"B$ )5)-$B(-*, #*\$.$+,$) *+ -<$ ,"$b,*$+-) /". ( +1B’$. "/ ,"1+-.*$)F
M(’%$ ‘ *BE%*$) ( #$,.$()$ *+ C$D*’*%*-5 () B$()1.$# ’5 -<$ %"+4&.1+ .$)E"+)$
"/ "1-E1- -" E."#1,-*7*-5 )<",2) & E(+$% V>Y & /". -<$ ,()$) "/ 8.(+,$? U-(%5 (+#
6J$#$+ (+# ( )%*4<- *+,.$()$ /". 6E(*+F M<$ %(--$. ,"1%# ’$ -.(,2$# -" )-.1,-1.(%
,<(+4$ ())",*(-$# -" *+#1)-.5 (+# )$.7*,$ #$.$41%(-*"+ (+# E.*7(-*)(-*"+ "/ ( %(.4$
E."E".-*"+ "/ E1’%*, ,".E".(-*"+)F
8". 6E(*+ .$)1%-) E.$)$+-$# *+ E(+$% V=Y *BE%5 (%)" (+ *BE."7$B$+- *+ J(4$
C$D*’*%*-5 *+ -<$ )1’&E$.*"# )-(.-*+4 *+ >WcaF M<$ $7*#$+,$ )*4+(%) *+)-$(# ( #$-$&
.*".(-*"+ *+ -<*) *+#*,(-". /". -<$ ,()$ "/ U-(%5 (+# Q$.B(+5F
U+ ".#$. -" -$)- -<$ )-(-*)-*,(% ."’1)-+$)) "/ -<$)$ .$)1%-)? J$ E$./".B 0*2$%*&
<""# 3(-*" -$)-) /". -<$ $,"+"B*$) /". J<*,< J$ <(7$ )1b,*$+-%5 %"+4 )$.*$)F M<$
-$)- ,"BE(.$) -<$ %*2$%*<""# "/ -<$ .$#1,$#&/".B HI3 *+ -<$ ,()$ J<$.$ ,"$b&
,*$+-) (.$ ())1B$# -" ’$ ,"+)-(+- "7$. -<$ J<"%$ )(BE%$ E$.*"# J*-< -<$ %*2$%*<""#
"/ -<$ .$#1,$#&/".B HI3 J<$+ ,"$b,*$+-) (.$ (%%"J$# -" ,<(+4$ (- ( 4*7$+ E"*+-
*+ -*B$ V-<$ N.)- ^1(.-$. "/ >WcaY? -<(- J$ -(2$ () $D"4$+"1)F
M<$ E."’(’*%*-5 7(%1$) /."B -<$ -$)- (.$ .$E".-$# *+ M(’%$ cF M<$ +1%% <5E"-<&
$)*) "/ +" ,<(+4$ *+ >Wca *) .$d$,-$# /". 6E(*+? 8.(+,$ (+# U-(%5 (- -<$ al %$7$%
"/ )*4+*N,(+,$F M<$ +1%% *) +"- .$d$,-$# /". 6J$#$+? I1)-.*(? -<$ O6 (+# -<$ O_F
8". Q$.B(+5 -<$ E&7(%1$ *) ,%")$ -" .$d$,-*"+ (- -<$ >@l %$7$%F
5 Discussion
U+ -<*) )$,-*"+ J$ ,"BE(.$ "1. .$)1%-) J*-< $D*)-*+4 ,"1+-.5 B$()1.$) "/ %(’"1.
B(.2$- .*4*#*-5 *+ -<$ %*-$.(-1.$ (+# J*-< ,"BE(.(’%$ *+#*,(-".) ,"+)-.1,-$# ’5
-<$ GKL9F
M(’%$ W ,"B’*+$) .$)1%-) "/ ( +1B’$. "/ )-1#*$) "+ -<$ -"E*, J*-< "1. C$D*’*%*-5
*+#*,$)F L"%1B+) > (+# = (.$ -<$ B$()1.$) "/ .$(% J(4$ .*4*#*-5 (+# <5)-$.$)*)
’()$# "+ )-.1,-1.(% $)-*B(-$) /."B J(4$&E.*,$ $^1(-*"+) /."B 0(5(.#? ]*,2$%%?
(+# R(,2B(+ V>WW>YF L"%1B+) e (+# f (.$ -<$ .$)1%-) E."#1,$# *+ M(’%$ =Fe *+
H*+(%) (+# R*B$+" V>WWcY? (.*)*+4 /."B ( HI3 $)-*B(-*"+F L"%1B+ a E.$)$+-)
"1. B$()1.$ "/ .$(% J(4$ $%()-*,*-5 J*-< .$)E$,- -" %(’"1. )1EE%5 )<",2) V/."B
-(’%$ XY? $DE.$))$# *+ E$.,$+-(4$ -$.B)F 8*+(%%5? ,"%1B+) X (+# ‘ .$E."#1,$ "1.
.$)1%-) /."B -(’%$) f (+# e *+ E$.,$+-(4$ -$.B)F
A$ N+# -<(- -<$ B$()1.$ "/ <5)-$.$)*) /."B H*+(%) (+# R*B$+" V>WWcY (+#
"1. B$()1.$ "/ .*4*#*-5? ’()$# "+ -<$ %"+4&-$.B $%()-*,*-5 "/ "1-E1- J*-< .$)E$,-
-" )1EE%5 )<",2)? (.$ ^1*-$ ,"+)*)-$+- J*-< $(,< "-<$.F M<$ O6 (EE$(.) -" ’$ *+
(%% ,()$) -<$ ,"1+-.5 J*-< -<$ <*4<$)- C$D*’*%*-5F L"1+-.*$) J*-< <*4< #$4.$$ "/
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.*4*#*-5 (.$ *+ ’"-< ,()$) 8*+%(+#? U-(%5 (+# 8.(+,$? (+# (%)" 6E(*+ J<$+ J$ -(2$
-<$ %"+4 )(BE%$ .$)1%- /". -<$ "1-E1-&)1EE%5 )<",2 $%()-*,*-5F
M<$.$ *) #*)(4.$$B$+- ’$-J$$+ -<$ B$()1.$ *+ H*+(%) (+# R*B$+" V>WWcY (+#
"1. 6HI3 B$()1.$ E(.-*,1%(.%5 /". -<$ ,()$ "/ -<$ O_? I1)-.*( (+# 6J$#$+?
/". J<*,< J$ N+# B".$ C$D*’*%*-5F M<*) ,"1%# ’$ #1$ -" -<$ #*\$.$+- J$*4<-)
-<(- *+#*,(-".) 4*7$ -" #*\$.$+- )"1.,$) "/ %(’"1. B(.2$- .*4*#*-5F I )5BB$-.*,
(.41B$+- ,(+ ’$ B(#$ /". -<$ #*)(4.$$B$+- ’$-J$$+ ,"%1B+) e (+# X *+ -<$ ,()$
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Correlations between elasticities and unemployment rates
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Table 3
Effect of productivity shocks on output (long sample period)
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Table 5
Effect of labour supply shocks on real wages (long sample period)
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Table 6
Effect of labour supply shocks on real wages (short sample period)
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Table 7
Changes in indicators from long to short sample
Table 8
Test of significance of differences across periods
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Table 9
Comparison of measures of labour market rigidities
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Comparison with OECD indicators
GKL9h K;0 6HI3h 7+
##8 &’ $
3(+2 subjective factor analysis short long
weights weights sample period sample period
> O6 O6 O6 O6
= O_ O_ O_ O_
e L(+(#( L(+(#( I1)-.*( Q$.B(+5
f P$%4*1B 8*+%(+# ;".-14(% U-(%5
a 8*+%(+# P$%4*1B Q$.B(+5 L(+(#(
X ]$-<$.%(+#) ]$-<$.%(+#) 6E(*+ 8.(+,$
‘ I1)-.*( I1)-.*( 6J$#$+ I1)-.*(
c 6J$#$+ 6J$#$+ P$%4*1B 6E(*+
W Q$.B(+5 Q$.B(+5 ]$-<$.%(+#)
>@ 8.(+,$ 8.(+,$ L(+(#(
>> 6E(*+ 6E(*+ U-(%5
>= U-(%5 U-(%5 8.(+,$
>e ;".-14(% ;".-14(% 8*+%(+#References
Abowd, J., and F. Kramarz (1997): ￿The Cost of Hiring and Separations,￿ National Bureau of
Economic Research Working Paper:6110,July 1997.
Balakrishnan, R., and C. Michelacci  (1998): ￿Unemployment Dynamics across OECD
Countries,￿ mimeo,CEMFI,Madrid.
Balmaseda, M., J. J. Dolado, and J. D. Lopez-Salido (1996): ￿Hysteresis and the Sources of
Shocks:a Cross-Country Analysis,￿ mimeo,CEMFI,Madrid.
Blanchard, O. (1990):￿Unemployment: Getting the Question Right and Some of the Answers,￿ in
Europe￿s Unemployment Problem,ed.by J.Dreze,and C.R.Bean.Cambridge: MIT Press.
Blanchard, O. J., and  J. F. Jimeno  (1995): ￿Structural Unemployment: Spain vs Portugal,￿
American Economic Review Papers and Proceedings.
Blanchard, O. J., and D. Quah (1989):￿The Dynamic Effects of Aggregate Demand and Supply
Disturbances,￿ American Economic Review,79,655￿673.
Bover, O., P. Garcia-Perea, and P. Portugal (1995):￿A Comparative Study of the Portuguese
and Spanish Labour Markets,￿ Banco de Espana,Servicio de Estudios,Documento de Trabajo 9807,
March 1998.
Dolado, J. J., and  D. Lopez-Salido  (1996): ￿Histeresis y fluctuaciones economicas (Espana,
1970￿1994),￿ Moneda y Credito,202,117￿149.
Fabiani, S., A. Locarno, G. Oneto, and P. Sestito (2000): ￿The sources of unemployment
fluctuations:an empirical application to the Italian case,￿ ECB Working Paper:forthcoming.
Gamber, E. N., and F. L. Joutz (1993):￿The Dynamic Efects of Aggregate Demand and Supply
Disturbances:Comment,￿ American Economic Review 83,1387￿1393.
Jimeno, J. F., and J. J. Dolado (1997):￿The Causes of Spanish unemployment:A Structural VAR
Approach,￿ European Economic Review,41,1281￿1307.
Layard, R., S. Nickell, and R. Jackman (1991): Unemployment: Macroeconomic Performance
and the Labour Market.Oxford:Oxford University Press.
Mundell, R. A. (1961):￿A Theory of Optimum Currency Areas,￿ American Economic Review, 51,
657￿665.
Nicoletti, G., S. Scarpetta, and O. Boylaud (1999): ￿Summary indicators of product market
regulation with an extension to employment protection legislation,￿ OECD Economics
Department Working Paper.
OECD (1999):Jobs Study.OECD,Paris.
Perron, P. (1997): ￿Further Evidence of Breaking Trend Functions in Macroeconomic Variables,￿
Journal of Econometrics,80,355￿385.
29 ECB Working Paper No 57 ￿ April 2001Saint-Paul, G., and S. Bentolila  (1999):￿Will EMU Increase Eurosclerosis?,￿ mimeo, Universitat
Pompeu Fabra.
Vinals, J., and J. Jimeno (1998): ￿Monetary Union and European Unemployment,￿ in the New
Political Economy of EMU,ed.by J.Fieden,E.Gros,and E.Jones.Rowman & Littlefield Publishers.
Wyplosz, C. (2000):￿The Role of the Labour Market,￿ Banque Nationale de Belgique.Working
paper n. 8,May 2000.
Zivot, E., and D.Andrews (1992):￿Further Evidence on the Great Crash, the Oil Price Shock
and the Unit Root Hypothesis,￿ Journal of Business and Statistics,10,251￿270.
30 ECB Working Paper No 57 ￿ April 200131 ECB Working Paper No 57 ￿ April 2001
summary indicators
A$ E."7*#$ <$.$ ( ’.*$/ $DE%(+(-*"+ "/ -<$ B$-<"#"%"4*,(% /.(B$J".2 (#"E-$#
’5 -<$ GKL9 /". -<$ ,"+)-.1,-*"+ "/ )5+-<$-*, *+#*,(-".) "/ "+$ ()E$,- "/ %(’"1.
B(.2$- C$D*’*%*-5? +(B$%5 -<$ )-.*+4$+,5 "/ $BE%"5B$+- E."-$,-*"+ %$4*)%(-*"+ V)$$
]*,"%$--*? 6,(.E$--(? (+# P"5%(1# V>WWWYY>aF
M<$ ’()*, #(-( (.$ >a #$-(*%$# *+#*,(-".) ,"+,$.+*+4 .$41%(-*"+) (\$,-*+4 ’"-<
.$41%(. (+# -$BE".(.5 J".2$.)? (7(*%(’%$ /". B")- GKL9 ,"1+-.*$) /". -<$ %(-$
>Wc@) (+# >WWcF M<$5 <(7$ ’$$+ ,"+)-.1,-$#? *+ ,"%%(’".(-*"+ J*-< -<$ +(-*"+(%
(1-<".*-*$)? "+ -<$ ’()*) "/ ( -<"."14< .$7*$J "/ $D*)-*+4 .$41%(-*"+) (+# %(J)
(\$,-*+4 -<$ <*.*+4 (+# N.*+4 "/ J".2$.) (,.")) ,"1+-.*$)F T1(%*-(-*7$ *+/".B(-*"+
<() ’$$+ -.(+)/".B$# *+-" +1B$.*,(% /".B(- 1)*+4 ( ),".*+4 )5)-$B? *F$F $(,< "/
-<$ *+#*,(-".) <() ’$$+ ,"+7$.-$# *+-" ( ,(.#*+(% ),".$ +".B(%*)$# -" .(+4$ /."B
@ -" X? J*-< <*4<$. ),".$) .$E.$)$+-*+4 )-.*,-$. .$41%(-*"+F
M<$ #$-(*%$# *+#*,(-".) -<1) "’-(*+$# (.$ 4."1E$# *+-" -J" ’."(# #"B(*+)?
"+$ .$/$..*+4 -" J".2$.) J*-< .$41%(. ,"+-.(,- (+# "+$ -" J".2$.) J*-< ND$# -$.B
,"+-.(,-F M<$ N.)- 4."1E "/ .$41%(-*"+) ,"7$.) E.",$#1.(% .$^1*.$B$+-)? +"-*,$ (+#
)$7$.(+,$ E(5? )-(+#(.#) "/ (+# E$+(%-*$) /". 1+/(*. #*)B*))(%)F M<$ )$,"+# .$/$.)
-" -<$ B(D*B1B +1B’$. "/ )1,,$))*7$ .$+$J(%) (+# -<$ B(D*B1B ,1B1%(-$#
#1.(-*"+ "/ -<$ ,"+-.(,-F
8". $(,< "/ -<$ -J" 4."1E)? )1,< *+#*,(-".) (.$ (44.$4(-$# *+-" )1BB(.5 B$(&
)1.$) ’5 B$(+) "/ /(,-". (+(%5)*)? J<$.$’5 $(,< *+#*7*#1(% *+#*,(-". *) J$*4<-$#
(,,".#*+4 -" *-) ,"+-.*’1-*"+ -" -<$ -"-(% 7(.*(+,$ *+ -<$ #(-(F M<$ "7$.(%% )-.*+&
4$+,5 "/ K;0 *) -<$+ "’-(*+$# () ( )*BE%$ (7$.(4$ "/ -<$ -J" )1BB(.5 *+#*,(-".)F
M<*) (44.$4(-*"+ B$-<"#"%"45 *) #*\$.$+- /."B $(.%*$. J".2 ’5 -<$ GKL9 V)$$
GKL9 V>WWWYY? J<*,< 1)$) d1#4$B$+-) (’"1- -<$ .$%(-*7$ *BE".-(+,$ "/ $(,< *+&
#*,(-". -" ,"+)-.1,- )1BB(.5 B$()1.$)F M<$ (EE."(,< "/ 1)*+4 /(,-". (+(%5)*)
,(+ ’$ )$$+ () B".$ "’d$,-*7$ *+ -<$ )$+)$ -<(- +" d1#4$B$+- *) B(#$ ’5 -<$
. $ ) $ ( . , < $ . )( )- "- < $. $ % ( - * 7 $. $ % $ 7 ( + , $" /- < $7 ( . * " 1 ), " B E " + $ + - )" /K ; 0 F
>aM<$ )(B$ (EE."(,< <() ’$$+ (#"E-$# /". -<$ ,"BE1-(-*"+ "/ *+#*,(-".) "/ E."#1,- B(.2$-
.$41%(-*"+F
A The OECD methodology for computing EPL summary indicatorsEuropean Central Bank Working Paper Series
1 ￿A global hazard index for the world foreign exchange markets￿ by V. Brousseau and 
F.Scacciavillani,May 1999.
2 ￿What does the single monetary policy do? A SVAR benchmark for the European Central
Bank￿ by C.Monticelli and O.Tristani,May 1999.
3 ￿Fiscal policy effectiveness and neutrality results in a non-Ricardian world￿ by C. Detken,
May 1999.
4 ￿From the ERM to the euro: new evidence on economic and policy convergence among 
EU countries￿ by I.Angeloni and L.Dedola,May 1999.
5 ￿Core inflation:a review of some conceptual issues￿ by M.Wynne,May 1999.
6 ￿The demand for M3 in the euro area￿ by G.Coenen and J.-L.Vega,September 1999.
7 ￿A cross-country comparison of market structures in European banking￿ by O. de Bandt 
and E.P.Davis,September 1999.
8 ￿Inflation zone targeting￿ by A.Orphanides and V.Wieland,October 1999.
9 ￿Asymptotic confidence bands for the estimated autocovariance and autocorrelation
functions of vector autoregressive models￿ by G.Coenen,January 2000.
10 ￿On the effectiveness of sterilized foreign exchange intervention￿ by R. Fatum,
February 2000.
11 ￿Is the yield curve a useful information variable for the Eurosystem?￿ by J. M. Berk and 
P.van Bergeijk,February 2000.
12 ￿Indicator variables for optimal policy￿ by L. E. O. Svensson and M. Woodford,
February 2000.
13 ￿Monetary policy with uncertain parameters￿ by U.S￿derstr￿m,February 2000.
14 ￿Assessing nominal income rules for monetary policy with model and data uncertainty￿ 
by G.D.Rudebusch,February 2000.
15 ￿The quest for prosperity without inflation￿ by A.Orphanides,March 2000.
16 ￿Estimating the implied distribution of the future short term interest rate using the
Longstaff-Schwartz model￿ by P.H￿rdahl,March 2000.
17 ￿Alternative measures of the NAIRU in the euro area: estimates and assessment￿ 
by S.Fabiani and R.Mestre,March 2000.
18 ￿House prices and the macroeconomy in Europe: Results from a structural VAR analysis￿ 
by M.Iacoviello,April 2000.
32 ECB Working Paper No 57 ￿ April 200119 ￿The euro and international capital markets￿ by C. Detken and P. Hartmann,
April 2000.
20 ￿Convergence of fiscal policies in the euro area￿ by O. De Bandt and F. P. Mongelli,
May 2000.
21 ￿Firm size and monetary policy transmission: evidence from German business survey data￿ 
by M.Ehrmann,May 2000.
22 ￿Regulating access to international large value payment systems￿ by C. Holthausen
and T.Rłnde,June 2000.
23 ￿Escaping Nash inflation￿ by In-Koo Cho and T.J.Sargent,June 2000.
24 ￿What horizon for price stability￿ by F.Smets,July 2000.
25 ￿Caution and conservatism in the making of monetary policy￿ by P.Schellekens,July 2000.
26 ￿Which kind of transparency? On the need for clarity in monetary policy-making￿ 
by B.Winkler,August 2000.
27 ￿This is what the US leading indicators lead￿ by M. Camacho and G. Perez-Quiros,
August 2000.
28 ￿Learning, uncertainty and central bank activism in an economy with strategic interactions￿
by M.Ellison and N.Valla,August 2000.
29 ￿The sources of unemployment fluctuations: an empirical application to the Italian case￿ by 
S.Fabiani,A.Locarno,G.Oneto and P.Sestito,September 2000.
30 ￿A small estimated euro area model with rational expectations and nominal rigidities￿ 
by G.Coenen and V. Wieland,September 2000.
31 ￿The disappearing tax base: Is foreign direct investment eroding corporate income taxes?￿ 
by R.Gropp and K.Kostial,September 2000.
32 ￿Can indeterminacy explain the short-run non-neutrality of money?￿ by F. De Fiore,
September 2000.
33 ￿The information content of M3 for future inflation￿ by C. Trecroci and J. L. Vega,
October 2000.
34 ￿Capital market development, corporate governance and the credibility of exchange rate
pegs￿ by O.CastrØn and T.Takalo,October 2000.
35 ￿Systemic risk:A survey￿ by O.De Bandt and P.Hartmann,November 2000.
36 ￿Measuring core inflation in the euro area￿ by C.Morana,November 2000.
37 ￿Business fixed investment: Evidence of a financial accelerator in Europe￿ by P.Vermeulen,
November 2000.
33 ECB Working Paper No 57 ￿ April 200138 ￿The optimal inflation tax when taxes are costly to collect￿ by F.De Fiore,November 2000.
39 ￿A money demand system for euro area M3￿ by C.Brand and N.Cassola,November 2000.
40 ￿Financial structure and the interest rate channel of ECB monetary policy￿ by B. Mojon,
November 2000.
41 ￿Why adopt transparency? The publication of central bank forecasts￿ by P. M. Geraats,
January 2001.
42 ￿An area-wide model (AWM) for the euro area￿ by G. Fagan, J. Henry and R. Mestre,
January 2001.
43 ￿Sources of economic renewal: from the traditional firm to the knowledge firm￿ 
by D.R.Palenzuela,February 2001.
44 ￿The supply and demand for eurosystem deposits ￿ The first 18 months￿ by U.Bindseil and
F.Seitz,February 2001.
45 ￿Testing the Rank of the Hankel matrix: a statistical approach￿ by G. Camba-Mendez and 
G.Kapetanios,February 2001.
46 ￿A two-factor model of the German term structure of interest rates￿ by N. Cassola and 
J.B.Lu￿s,February 2001.
47 ￿Deposit insurance and moral hazard: does the counterfactual matter?￿ by R. Gropp and 
J.Vesala,February 2001.
48 ￿Financial market integration in Europe: on the effects of EMU on stock markets￿ by 
M.Fratzscher,March 2001.
49 ￿Business cycle and monetary policy analysis in a structural sticky-price model of the euro
area￿ by M.Casares,March 2001.
50 ￿Employment and productivity growth in service and manufacturing sectors in France,
Germany and the US￿ by T.von Wachter,March 2001.
51 ￿The functional form of the demand for euro area M1￿ by L.Stracca,March 2001.
52 ￿Are the effects of monetary policy in the euro area greater in recessions than in booms?￿
by G.Peersman and F.  Smets.
53 ￿An evaluation of some measures of core inflation for the euro area￿ by J.-L. Vega and 
M.A.Wynne,April 2001.
54 ￿Assessment criteria for output gap estimates￿ by G. Camba-MØndez and D. R. Palenzuela,
April 2001.
55 ￿Modelling the demand for loans to the private sector in the euro area￿ by A. Calza,
G.Gartner and J.Sousa,April 2001.
34 ECB Working Paper No 57 ￿ April 200156 ￿Stabilization policy in a two country model and the role of financial frictions￿ by E. Faia,
April 2001.
57 ￿Model-based indicators of labour market rigidity￿ by S. Fabiani and D. Rodriguez-
Palenzuela,April 2001.
35 ECB Working Paper No 57 ￿ April 2001